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Electrostatic Filter for Flue Gases 

The invention relates to an electrostatic filter for a flue 
gas, for the exhaust gas of heating plants in particular. 

The increase in non- Indus trial heating plants, of oil-fired 
heating in particular, as well as the justified demands for 
maintaining the purity of the atmosphere also make it 
advisable to clean the exhaust gases originating from non- 
industrial heating plants . In order to be accepted, a 
precipitator suitable for this purpose must in particular be 
economical to acquire and to maintain. 

Electrostatic filters for the precipitation of incombustible 
and unburned solid and liquid particles from flue gases 
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produced during the combustion of solid, liquid and gaseous 
fuels are known in various embodiments. Known in particular 
are two-stage electrostatic filters operated at high 
voltage, which include a filter chamber having an inlet 
opening for the gas to be cleaned at the foot of the chamber 
and a discharge opening for the cleaned gas at the head of 
the chamber and several grounded, tubular precipitating 
electrodes situated in the chamber at a distance from one 
another extending in the flow direction of the gases and 
energized electrodes situated concentrically within them, 
which have corona discharge points at their open ends facing 
the inlet opening for the gas. In the non-homogeneous 
electrical corona field of the ionization zone of these 
filters, the solid and/or liquid particles contained in the 
gas to be purified have unipolar changes and are 
precipitated out of the gas in the homogeneous static field 
of the precipitation zone. 

The filters must be cleaned from time to time, meaning that 
the particles deposited on the precipitating eletrodes must 
be removed. In industrial plants, this is done by shaking or 
beating, using devices installed specifically for that 
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purpose or even by washing the filter. The known cleaning 
measures are too expensive for non-industrial use. In 
particular, sticky residues from the combustion of liquid 
fuels can only be removed incon^letely in this manner. In 
addition, the washing of such a filter raises wastewater 
problems . 

The object of the present invention is to create an 
electrostatic filter for the precipitation of solid and 
liquid particles from the exhaust gas of non-industrial 
heating plants in particular, the acquisition and 
naintenance costs of which are kept within reasonable limits 
and which are easy to service. 

According to the present invention, the objective is 
attained using an electrostatic filter which is made up of a 
filter chamber having an inlet, opening for the gas to be 
cleaned at the bottom of the chamber, an outlet opening for 
the cleaned gas at the top of the chamber, several grounded, 
tubular precipitating electrodes situated in the chamber at 
a distance from one another, extending in the flow direction 
of the gases, and energized electrodes situated 
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concentrically within them, which have corona discharge 
points at their ends facing the inlet opening for the gas, 
characterized in that all energized electrodes positioned on 
a frame extending above the precipitating electrodes and 
suspended in the precipitating eletrodes can be removed 
jointly from the filter chamber after a hood sealing the 
filter chamber is lifted off. 

The possibility provided according to the present invention 
of removing the energized electrodes from the opened filter 
chamber makes it possible to clean both the energized 
electrodes and the precipitating eletrodes by hand, using 
brushes designed in an appropriate manner, i.e., with the 
least equipment expense, and in a more thorough manner than 
is possible with customary cleaning measures. The individual 
electrodes may be scrubbed in succession using a single 
brush; however, it is also possible to clean several 
electrodes, or the entire electrode bundle, if necessary, at 
once using appropriate brush sets. 

In another embodiment of the invention, the ends of the 
precipitating eletrodes facing the outlet are widened and 
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the widened ends of the precipitating eletrodes are in flush 
contact with one another, covering the intermediate spaces 
between them, and are enclosed by a sleeve, which screens 
the remaining space between the filter chamber wall and 
electrode bundle so that the all of the gas Inevitably 
forced to flow through the precipitating eletrodes is 
subjected to cleaning. Advantageously, the precipitating 
eletrodes are expanded to form a hexagonally shaped bundle. 
This results in the greatest packing density of the 
electrodes and thus the optimal remaining flow cross- 
section. 

The function of the electrical conductor for the energized 
electrodes may be taken over by the common mounting for the 
electrodes supported on insulators situated in the filter 
chamber^ namely the frame and the crossbeams situated on it 
that support the electrodes. 

For safety reasons, a switch interrupting the electrical 
connection between the energized electrodes or the frame 
supporting the electrodes and the voltage source when the 
hood is lifted off can be assigned to the hood sealing the 
filter chamber. 
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In order for the abraded particles from the precipitating 
eletrodes to be removed from the filter chamber, the bottom 
of the filter chamber advantageously goes into a funnel 
having a slide gate, from which the abraded particles may be 
filled into paper bags, for example. 

The filter is situated between the smoke flue and the 
chimney. A. choke valve provided on the inlet side can be ' 
used to interrupt the entry of exhaust gas into the filter 
chamber and a choke valve provided on the outlet side can be 
used to interrupt the effect of the chimney draft on the 
filter chamber. A rectifier provided for that purpose 
supplies the high-voltage required for the energized 
electrodes. 

The filter can be designed individually for the combustion 
systems for which it is provided. Even though the filter is 
provided preferably for non-industrial heating plants, this 
does not rule out its use in industrial plants in which flue 
gases to be cleaned arise. 

The Invention will be explained in greater detail on the 
basis of the drawings, in which: 



309833/0668 



- 7 - 



- 7 - 



2206057 



Figure 1 shows a vertical section through the filter. 

Figure 2 shows a section along Line II-II in Figure 1, 

Figure 3 shows the top view of a precipitating 
eletroder 



Figure 4 shows a view of the corona-discharge points 
of an energized electrode. 

Figure 5 shows a brush head for the precipitating 
electrodes. 

Figure 6 shows a brush head for the energized 
electrodes . 



The filter includes a filter chamber 11, through which gas 
to be cleaned flows in the direction of the arrows drawn in 
Figure 2, the gas passing through annular zones 12 between 
the bundle of precipitating electrodes 13 situated in. the 
filter chamber 11 and energized electrodes 14 situated 
centrically in relation to precipitating electrodes 13. 
While passing corona discharge points 141 of energized 
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electrodes 14, the suspended matter present in the gas - 
solid and/or liquid particles as combustion products or 
residues from the incomplete combustion - have unipolar 
charges and the unipolar charged particles are then 
deposited onto the inside wall 131 of precipitating eletrode 
13- 

r Ih order to maintain the effectiveness of the filter, it is 
necessary from time to time to clean the precipitating 
.eletrodes 13 in particular^ to which the precipitated 
particles are deposited. To this end, energized electrodes 
14 are provided to be removable from filter chamber 11 and 
accordingly from precipitating eletrodes 13, which allows 
precipitating eletrodes 13 to be cleaned using brushes 
according to Figure 5 and energized electrodes 14 using 
brushes according to Figure 6. The removal of energized 
electrodes 14 from the filter chamber 11 is made possible in 
that the top part of the filter chamber 11 is designed as a 

Removable hood 111, and energized electrodes 14 are 
suspended together on a support construction consisting of a 
frame 16 and crossbeams 161 situated on it, which can be 
removed from the filter chamber 11 after the hood 111 is 
iifted off • 
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Energized electrodes 14 are connected directly to the 
voltage source^ not shown, by conductive crossbeams 161 and 
a conductive frame 16, which is connected (17) to the 
voltage source For reasons of safety, care is taken that 
contacts 162, 171 are disconnected when the hood 111 is 
lifted off. 

The outlet-side hexagonal widening 132 of bundled 
precipitating eletrodes 13 and their enclosure by a sleeve 
18, which fills the open space between the filter-chamber 11 
122 and the bundle of electrodes, assures that the entire 
amount of gas entering annular spaces 12 flows between 
precipitating eletrodes 13 and energized electrodes 14. 

The deposit brushed off from the precipitating eletrodes 13 
is collected into a funnel 113 formed on the filter chamber 
11, from which it may be filled, for example, into paper 
bags* 
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Claims 



0 An electrostatic filter comprised of a filter chamber 
having an inlet opening for the gas to be cleaned at the 
bottom of the chamber and a discharge opening for the 
cleaned gas at the top of the chamber and several grounded, 
tubular precipitating eletrodes situated in the chamber at a 
distance from one another, extending in the flow direction 
of the gases and energized electrodes situated 
concentrically within them, which have corona discharge 
points at their ends facing the inlet opening for the gas* 
wherein all energized electrodes positioned, on a frame 
extending above the precipitating eletrodes and suspended in 
the precipitating eletrodes can be removed jointly from the 
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filter chamber after a hood sealing the filter chamber is 
lifted off. 

2. An electrostatic filter according to Claim 1, 
wherein the ends of the precipitating eletrodes facing the 
outlet are widened and the widened ends of the precipitating 
eletrodes are in flush contact with one another, covering 
the intermediate spaces between them, and are enclosed by a 
sleeve, which screens the remaining space between the 
filter-chamber wall and the electrode bundle. 

3. An electrostatic filter according to Claim 2, 
wherein the precipitating eletrodes are widened to form a 
hexagonally shaped bundle. 

4. An electrostatic filter according to Claims 1 through 3, 
wherein the frame provided over insulators situated in the 
filter chamber including the crossbeams supporting the 
energized electrodes and the crossbeams are the electrical 
conductors for the energized electrodes. 
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5. An electrostatic filter according to Claims 1 through A, 
wherein a switch, interrupting the electrical connection 
between the energized electrodes or the frame supporting the 
electrodes and the voltage source when the hood is lifted 
off is assigned to the hood sealing the filter chamber. 

6. The electrostatic filter according to Claims 1 through 5, 
wherein the filter chamber advantageously transitions into a 
funnel having a slide gate; 
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Blektrof liter ftlr Baucbgasje 



Die Brfindaaig betrlfft eluen Blektrofllter tUr Eauchgas, 
Irisbesondere far das Abgas von fleissungsanlagen. 

JJle Zanahme von niohtindustrlellen Heizungsanlagen, ins- 
besondere von (Jlheijsungen, elnerselts und die berechtig- 
ten Porderungen naoh aelnhaltung der AtmosphSre anderer- 
eeits legen ea nahe, auch. fOr etne fielnigung der von 
nlxJlltlndu8i;rielle^. Heizungeanlagen. herrtthrenden Abgase 
zu Borgen. Eta dafar geeigneter Absoheider muB, am aloh 
elnzufUhren, Insbesbndere preiswert in der Anschaffung and 
Ija der Onterhaltung seln. 

^Xektrofilter fttr die Abaoheidung von unbrennbaren und 
nicht verbraanten, featen and f lUaalgea Partikeln aus bel. 
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der Terbrennung ron f eaten, f Ittaaigen imd gasf Ormieen 
Breanetof f en entstehettden Bauohgasen eina in versohle- 
denen loafOhrungsforinen bekaant. Bekannt sind insbeaon- 
dere aweistuflge, olt Hooheparmung betriebene.BLeJctro- 
filter, bestehend aue einer PUtericammer intt elnsr Mn- 
trlttsSffnung tixr das zu relnigende aas aai der Kam- 
Ber und elner AustrittsSfftimig ffir das gerelnigte Gas 
an Eopf der Karamer und einer Mehrzahl von in der Eammer 
im Abstand wneinander angeordneten, aioh in StrSnunga- 
riohtung des Gaaes erstreokenden, geerdeten, rohrfSrini- 
gen Hlederschlagselektroden sowie fconzentrisoh darin an- 
geordneten spannungsfiihrenden Blelctrodbn, die an ihren 
freien, der Bintrittsaffiitmg fUr das Gas zngewandten En- 
den SprOhapitzen aufweisen. Im inhomogenen elefctrischen 
Sprtthf eld der lonisationazone dieaer Filter werden die 
im 2u reinigenden Gas enthaltenen f eaten und/oder f lUasi- 
gen Partilcel unipolar aufgeladen und in, homogen atatiachen 
Peld der Abacbeidungseone aua deo Gas niedergeschiagen. 

Die Pilter mttesen von Zeit zu Zeit gereinigt werden, daa 
heipt die an den NiederachlagaeleJrtroden abgeachiedenen 
Partifcel mttesen entf emt werden. Bei iriudstriellen inla- 
gen gesohieht dies durch Btttteln oder Kiopfen mittels 
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eigene dafilr InstaUlerter Vorriohtaiigen oder aber daroh 

. . - • 

Waachen des Pllters, Htr den niohtindustrieUen Biasatz 

• * • * • - ' * 

stnd die bekatmten fielnlgungsmalBiiahaien zu aufwendlg. ine- 
besoMere klebende Baoketfinde aua der Verbrexmong flOssi- 
ger Br^atoffe iaeaen sloh sn£ dieae 'Weiae nur mm)ll- 
stgndig eutfexnen^ Das Vaschen elnes aoloben filters wlrf t 
zadem Abwasserprobleme auf . 

Die der Erflndung zugrandellegende Attfgabe ist es, elnen 
Blefctrofllter fUr die ibsoheldung von fasten and fltlsel- 
gen Partike^n aue dem Abgas Insbesondere von nlchtindnstrl- 
ellen Eelzungsanlag'en zu aohaffen, dessen AnschafjEUngs- 
und trnterhaltungsfcosten sloh in vertretbareti Grenzen hal- 
ten und. d6r lelcht zu warten lst« 

Die infgabe wird erflndung sgeoafi oit einem Elektrefilter 
gel(^t, der ans einer Plltetfcammer mlt elner Binferltte- 
effnung fUr das zu relnigende Oas am Pue der Kamner und 
elner Attstrltts8f fiiung fUr das gereinigte Gas am lopf der 
Kamoer und elner Mehrzahl von In der Kaomer io Abstand yon- 
elnander angeordneten, sloh In StrSmungsrlohtung des aaaee 
erstrecfcenden, geerdeten, rohrfSrinlgen Hiedersohlagselektro- 
den sowle konzentrlsoh darln angeordneten spcmiiungsfahrenden 



Blelrtroden, die an Ihren frelen, der Bintrittsdffniuig fOr 
das Gas eugewaudten -Bnden, Sprtthepltssen aufweieen, beetetit 
and dadoToh gefcennaetohnet ist, daO BSmtlloho apantaunge- 
fOhrende Slektroden an elnem eloh obei^lb der Nieder- 
dohlagselelctroden erstreokenden fiahneu hSogend In den BTie- 
dereohlagselektrodeu nach Abheben einer die Filterfcammey 
abschlieSeuden Haube aus der Filterfcammer gemeineam ent- 
nehmbar angeordnet sind. 

Die erflndungsgemaB vorgesehene MSglichlceit; der Entnebm- 
barlceit der spannungsftthrenden Elefctroden aue der geSff- 
neten Pilterkammer erSffliet die MSgliohkeit, sowohl die 
spaimmigsftthreuden Elektroden ale aach die Mederechlags- 
elettrodeu wit in entspreohender ¥eise ausgestalteten Bllr- 
aten von Hand, also mit geringetem ap^rtivem Aafwand, au 
reinigen, und jsvrar darchgreifender ale dies mit den ftbli- 
ohen Eeinigungsmaflnahmen; mSglioh ist. Dabei kUxmen die ein- 
aelnen Elefctroden naoheinander mit einer BinzelbOrete duroh- 
geptttzt werden, . es Jcann aber auch eine Mehrzahl von Elek- - 
troden, gegebenenfalle das gauze ElektrodenbtJndel, mit ent- 
Bprechenden BUrBteneateen auf .einoal gereinlgt werden. 



In weiterer Ausgestaltung der Erfindung liegen die an ihren 
auBtrittsseitigen Stirnseiten aafgeweiteten Htederschlage- 



elektroden mit Ihren aufgewelteten Enden imter tfberdeoJnmg 
der ZwlaohenrSuoe btJudig gegeuelnander an tmd. eind von 
elner den verblelbenden Baun zwlachen J*lltei±:aiiuaerwandang 
«md BlektrodenbOndel abaohitinenden Mansohett© ©ingefaflt, 
so daS daa geeamte Gas zwangslauflg die Hl^deraolilagflelck:- 
troden durohstrbmend der ileinlguag tmterwo.rreii wird. Zweck- 
maeigerweise eind die Hriedersohlagselektroden unter Bil- 
dung elnes eechsecfcigen Bundes aufgeweitet. Daraus resnl- 
tiert die grSBte Paokungsdichte der Elektroden und damit 
das Optimum an verbleibendem StrSmungsgaerschnitt. 

Die Punktion der elefctrisohen Leitet fttr die spannungsftth- 
renden Blefctroden kann Ton der gemeinsaoien, sich anf in 
der Fllterfcammer angeordneton Isolatoren absttttzenden Hal- 
terung fUr die Elektroden, nSmlioh dem EaUmen und den da- 
ran angeordneten, die Elektroden tragoiden ajraversen, ttbef- 
noooen werden. 

Aufl SicherheitsgrOnden kaiin der die Eilterkammer absohlies- 

- ' • * ' * 

eenden Hattbe ein die elefctrische Verbindung zwisohen deri " 
spannungsfOhrenden Elektroden. bzw. dem die Elektroden tra- 
genden Sahmen und der Spannuiigsqluelle beim Abheben der Haa- 
be unterbrechender Sohalter zugeordnet seln. 
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Damlt der Abrieb vto dea JfiedersoULagaelektroden aus der 
Pilterkammer entfemt warden Icann, geht die Jlit^rfcammer 
bodenaeltlg awedkmaBlgerweiee in einen Irlohter mit Sohieber 
▼ersohlttB .ttber, aus deo der Xbrleb etwa tn PaptersSoke ab- 
gemit iflrd, 

Der Pllter wird zwlsoh- :i Fuchs uad Kaoin angeprdnet. mt 
einer eintrittsseitig vorgeeehenen Brosaelfcl^pe kann der 
Abgaazatritt in die I-llterfcamaer unfeerbroohen werden und 
duroh eine ajstri.ttsseitig rorgesehenen Broseelfclappe kann 
die Einwirkimg des Eaminsoges aaf die Piltetfcammer onter- 
broohen werdeii. Me erforderliche Hoohspannung fttr die 
spamiungafahrenden Elektroden liefert ein dafOr vorgesehe^ 
ner ^Jleichrichter, 

Der Miter iat indiriduell far die Verbrennungeanlagen, fOr * 
die er vorgeeehen iat, auslegbar- Wenn der Filter auoh be- 
Tor«ugt fllr ntohttndustneXle Heisungsaalageri vorgeaehen 
1st, 86 eohlieflt daa seinen Einsatz bei IMuatrlellen Anla- 
gen, bei denen jsu reinigende Eauohgase anMlen, nioht ajis. 

Me Brfindttng iat an Hand der Zeichnung weitergebend erlSn- 
tert* £s zeigen: 
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Plgur 1 elBien Vertikalsohnltt durch den. 

Pllter, . 

VigVLT 2 einen Solmitft nach £iQie H - if 

In Flgur 1 , 

* 

Pigur 3 die Ihraofsloht auf eluer lirieder- 

80 hlags elektrode 4 

Pigur 4 die ibosichl; der Sprtthspitze eiuer 

8pazmmig43fiUirendeii Elektrode, 

Pigur 5 " einen Bfirsteukopf fOr die iriedei>- 
schlagselektroden, 

Pigur 6 einen Bttrstenkopf fto die apaimmigB- 

fUhrendeu ISlektroden. 



Der Pilter besteht aus der im Sinne der in ^?ig^r 1 eiuge- 
zetohneten Pfeile Ton dem en reinlgenden Gias. durohBtrSpten 
Piltericammer 11, wobei die Ringrauine 12 iswisoheri dem iii 
der Pilterkammer 11 angeordneten B«ndel UiederscliUgseleJc- 
troden 13 den zentrisch jsu den Kiederschlagfielektroden 
13 aflgeortoeten, spaimungefttlufenden Elektroden H passiert 
warden. Beim Pasaieren der SprUhapitzen 141 der epanntmgB^ 
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fOhrendw Bl^Jrtroden U werden die im Oas befind lichen 
flohwebeetoffe - feste und/oder flfteerlge Parttkel als Yer- 
brennungsprodukte bzw. BUokstande aus der uiwolletSiiaigen 
Yerbreimimg ~ unipolar aufgeladen rajd die unlpoUr aaige- 
ladenen Partilcel sodann aa der Jmienwandung 131 der Kieder- 
soblagseleJctrode 13 abgeschledeni 



POr die inf rechterhaltuBg der Wlrlceamkeit dee Plitere 1st 
es erforderlich, i2isbeaor»dere die iTiedereohlagBelefctroden 
13, an denen slch die abgeechledenen PartiKel abeetzen. von 
Zelt ^ Zelt S5U reini^en. Zu dieeem Zweck ist elne Entnehm- 
barfceit der spannungeftthrenden Blektroden H- aue der pil- 
tetfcamoier 11 mid daolt aae den JriedersoKlagselefctroden 13 . 
Torgesehen, die es gestattet, die Hiederechl^selelctroden 

13 mil? Biireten gemSS Pigur 5 und die epannungsftthrenden 
Blefctrod^i 14 mlt B«rst«i gemfifl Plgur 6 zrx relnigen. Me 
MSgUohkelt zur Bntnahme der spannungeftthrenden Blektroden 

14 aus der Pilterkammer 11 wlrd daduroh eraffiiet, dae das 
Obeptell der Pilterkammer 11 als abnehmbare Haube 111 ausge- 
blldet 1st, and die spannungsfahrenden Elefctroden 14 .gemein- 
sam an elner aus elnem Eahmen 16 und daran angeordneten f ra- . 

J versen 161 besteKenden Iragerkonstroktlon aufgehSngt sind, 
die nach Abheben.der Haube 111 aus der Pilterkammer 11 ent- 
nehnbar Ist. 

o n o o 9 -9 / n e o A 



2206057 



- 9 r 



flpannoiigsfahreiidett Blefctroden 14 aind mit der nloht 

darffeatellten Spannoagsgaelle unmittelbar duroh die lel- 

tetidea Irareraen 151 «nd den leiteriden, an die Sparmunga- 

g^elle•angeaohloaae«len (17) Balmen 16 verbuMen. Aoa 81- 

cherheltagrMen ist dafttr Sorge g^tragen*, daB der Rm- 

takt 162, 171 belm JU,hebeii der ^be ni ^^iltei•bi^6chefl:. • 
wlrd. 



me aUBtrlttBeitig seohBeokige iBf.eltarg IK d„ ^mh- 
aeltea HlederaohlagBeLkteoa*. 15 ma thre EtntaBsa»g 4„rob 
e-lne 4ea ftrtea Baum ^rtsohea der »llterk:«,«rwmda»g iaa 
una deo ille»«.aanb«taaei aasfnueade Bansohette 18 stellt 
sIxAer, daB daa g,6«ti. to dte Jllta*a,«er T1 ei«treten- 
aa Oae die Htagraoae 12 artaohen dea HlederaoUUgaeleWro- 
aen 13 and den apanrtaeafateaida. BXeWroden U a«rohata:8,rt. 

Be, der Hteaersohlagaelefctrodan 13 al«ab«retete B^iag. 
aa«.alt sloh to de. an dta WUeAa^er 11 aogaforaten Irloh- 
ter 113, «s dam der etwa to Saplerafoke abfttUbar lot. 
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y BUktroftlter. beateheaa «,b el»er Wlte*a„„er «it el«er 

«er «M einer inatrtttaemuBg iar dris «e«lnlgte flas a, 
Kojf der. Kanwr elner Mehrsahl wn In der Kanaer 1« 
ibateud Tonelnander angeordneten, sloh to SfeFSmBngerloh- 
tang de« eases ersteeokenden, geerdeten. rohrjrsrolgen Ble- 
aersohlagselektroden sowle J«mieatrlsoa darln angeordneten- 
. spamongs^hrenden EUktroden. die en Ihren freten, der 
MntnttsBfflnn^ «fr das 6as «g,kehrten Men Bptttheplt- 
«en a„f»elsen, fOr die Absohel4«ng wn festen und Oder 
fllteslgen Partlteln a«8 de. Ugas ^ H^k^ngaanUgen, da^ 
K'*«^'^-«^"^m«t , aaa sHrtllote spaansngsfUhrenden Elet 
troden an einen aloft obertalb der Hledersoblagaelektroden 
orstreokeaden Bah.ea Mngend In d«. KiederaohlagseXeWri- 
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-den nach AUb&ib&a. einer die Pllterkanoer atochllefieu- 
den EetUbe aus der f lltexikaniioer g^etnsam. eatnehobar 
. angeordnet slxid* 

. ■ • 

2. Blektrof liter naoh Anspruch. 1, dadurch. geOtetmzelolmeti 
dafi die an Ifare^ aastrlttsseltlgen Stlxiiselten atUTgewelte- 
ten iriedersob.lag&elektroden mit Ihren aofgewelteten £aden 
nnter ^berdedknng der Ztd.8ohmraume bfindlg gegoielnander 
aallegen und Ton elner den Tjerbl^benden Saam zwlsohen 
fllterkammertfandmig and £Ielctrodenbtix^el absohli:fflenden 
Hcoisohette elngefafit slnd^ 

3* SlektroJfllter naoh. ibispcuoh. 2^ daddrbh- gekeasnzeichuet, 
daB die Nlederschlagselektxoden imt'er BUdmig eines eecbs- 
eoklgen Bundee anfgeweltet slnd. . - - 

4. Blektrof liter naoh den ibasprUchen 1 bis 3, dadurch gek^-. 
zelohnet, daB der elch liber in der Piltericammer angeordne- 
te Isola:toren abstUtzende^ mlt die apannungaf^hrenden Blek- 
troden tragenden Traversen -versehene Eahmen tmd die lEravert 
sen die eli^triechen lielter fUr die spaanungsfUhreriden 
Blelttroden slnd. 
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5. KLoktrof liter naoh den ilnaprfiohen 1 bis 4, dactaroh ge- 
fc^ei^hnet, dafi der die PlltexfcaBmer absoWleeeaden 
Haiibe eln die elefctrisohe Verbtxflwig wiiohen den apan- 
. umigeftthrenden EXekfcrodeh hzw. d«B die BleJctroden tra- 
genden -fiahmen und d^r Spaimungaftuelle belm Abheben der 
Haube mxterbreohender Sohalter zugeorflnet let. 

u Blektrofllter naoh den Ansprtichen 1 bis 5, daduroh ge- 
tonn^eichnet, dafl die Plltei*:am«er bodenaeittg in eindn 
Trlohter oit SchtebenrerschluB tibergebt. 
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